Introduction
============

Every is being encouraged towards lifelong learning (<http://www.voced.edu.au/content/ngv35226>); \[[@R72]\]. This is in particular compulsory for the medical profession \[[@R38]\], \[[@R34]\], \[[@R71]\] and vets \[[@R48]\], \[[@R89]\]. In order not to fall behind the professional quality standards, ongoing training is required. Even early on in someone's professional career this is necessary because there is a fear that the knowledge acquired at university could quickly become obsolete \[[@R63]\]. Ramsay et. al. \[[@R70]\] and Shekelle et al. \[[@R81]\] assume a half-life of about five years for medical knowledge.

Although preparation for lifelong learning should take place, as much as possible, while still studying \[[@R33]\], \[[@R36]\], \[[@R23]\], this frequently has not been implemented appropriately \[[@R80]\], \[[@R10]\].

Lifelong learning in medical and veterinary under- and postgraduate education takes many forms \[[@R37]\], \[[@R19]\]. Seminars, lectures, journal articles \[[@R40]\], \[[@R57]\] but also e-learning \[[@R21]\], \[[@R30]\], \[[@R29]\] are amongst the preferred study media.

We distinguish between formal training with certification (CME, ATF) \[[@R24]\]) and informal training (from pure interest or for problem solving) \[[@R41]\], \[[@R87]\]. Likewise, the forms of motivation differ, some study to obtain a certificate or to fulfil the CPD requirements (extrinsic motivation), some from pure interest in the topic (intrinsic motivation) \[[@R14]\], \[[@R46]\].

For some years now, a new generation of learners (Net Generation \[[@R87]\], \[[@R25]\], \[[@R76]\], Generation @ \[[@R64]\], Homo Zappiens \[[@R92]\], \[[@R93]\] or Digital Natives \[[@R68]\], \[[@R43]\]) has been expected by universities, with the assumption that they will prove to be a profound challenge to teaching \[[@R75]\], as they learn and think differently \[[@R68]\].

Other authors take a contrary position, stating there is no empirical basis for grouping together a "net generation" as young people exhibited a much more nuanced usage behaviour and were using modern communication technology not because they exist but to satisfy their own needs \[[@R79]\], \[[@R1]\]. Other authors point out that, despite differences in media habits, personal attitudes and preferences this issue needs to be explored further \[[@R12]\], \[[@R52]\].

Learning and CPD using electronic media in medicine and veterinary medicine has become commonplace and there is great demand for it \[[@R30]\], \[[@R56]\] as it solves various problems which can occur as a result of on-site teaching: seminar costs, travel costs, lack of time or not being able to organise cover at the workplace \[[@R22]\]. Web 2.0 technology is gaining more and more importance for informal learning \[[@R66]\] Web 2.0 refers to internet use which has moved away from mere consumption to so-called prosumption and the technologies necessary for it. This means that users not only obtain information from the internet, but are actively involved in creating, processing and disseminating content \[[@R54]\], \[[@R65]\], \[[@R69]\], \[[@R4]\], \[[@R85]\]. Web 2.0 tools include web forums, social networks, blogs, instant messaging, wikis and podcasts:

*Internet forum:* A virtual space on the internet which facilitates discussions and their archiving. The discussion usually does not take place in real time, but asynchronously \[[@R28]\].*Social network:* A social network is defined as a web service where users log on, connect with each other and upload their own content and share with other users of similar primary areas of interest and are able to comment on third-party content \[[@R49]\].*Blog:*A public web diary or journal, also referred to as a web-log \[[@R13]\].*Instant messaging:*Using instant messaging, two or more participants can hold a real-time conversation using text messages via so-called "push function". An instant messenger (IM) is a computer program which must be installed by all participants of the discussion, the so-called "chat". A buddy list allows users to see whether users known to them are online and willing to communicate \[[@R42]\].*Wiki:*Software which supports collaborative work on the internet with page content which can be changed by any user via editing the content in their browser and with the further option of engaging in discussion with other users \[[@R27]\], \[[@R35]\].*Podcasts:* Audio and video files which can be subscribed to, usually via an RSS Feed \[[@R56]\].

These Web 2.0 tools are mainly used in veterinary medicine to get quick access to international experts' opinions and to overcome availability obstacles (e.g. time, distance and cost) \[[@R22]\]. It is said of the above-mentioned net generation that they are particularly keen users of such Web 2.0 tools \[[@R87]\], \[[@R68]\], \[[@R93]\].

Aims
====

The aim of this study was to determine whether a so-called "net generation" is evident in veterinary medicine. Are there differences in media use, especially of the internet and Web 2.0 media between students of veterinary medicine and the veterinary profession in German-speaking countries? Based on the results, we will draw conclusions about how veterinary medical educational institutions should approach the use of new media.

Methods
=======

To answer this question, an online questionnaire was developed. In addition to personal date, the hardware owned, frequency of internet use and usage patterns in relation to Web 2.0 applications (messaging, blogs, wikis, forums, podcasts, etc.) was queried. In addition, the frequency of internet use via mobile phones was queried, which takes place mainly within this age group.

The questionnaire consisted of 23 multiple choice questions, 15 single choice questions, eight questions with Likert scales (values 1-6, 1=yes, a lot to 6=never) and three free text questions. These questions were part of a larger overall questionnaire on media use in veterinary medicine. Other partial results have already been published elsewhere \[[@R11]\], \[[@R55]\].

The survey was conducted via an online questionnaire on <http://www.surveymonkey.com> over a period of 42 days and was open to all vets and students of veterinary medicine in Germany. This survey was advertised on the internet (via the mailing lists of the various educational institutions, on internet forums such as <http://www.Foren4vet.de>, Twitter and social networks) and in traditional print media (German Veterinary Journal, TiHo Anzeiger, Vetimpulse). As part of the survey, participants were all informed about the aim of the survey and agreed to the evaluation and publication of data in the context of the research projects of the School of Veterinary Medicine Foundation.

Statistical analysis was performed directly in the SurveyMonkey questionnaire tool and after downloading the data using the statistical program SPSS 20.0.0 IBM.

Results
=======

1780 participants responded to the questionnaire, of these 1159 were students and 621 veterinarians. At the University of Veterinary Medicine Foundation, the response rate was approximately 27% of all students at this university. Regarding veterinarians and students from other universities, no exact response rate can be determined because we were not able to contact the entire veterinary profession and it is not known whether the students were contacted via the local mailing lists.

The participants were able to skip certain questions or topics, which means that the number of responses per question may vary from the total number of participants. Of the participants, 83.4% were female and 16.6% male.

Internet speed and PC hardware
------------------------------

The majority access the internet via high-speed connections such as DSL (58.1%), university connections (18.1%), cable (5%) and WiFi hotspots (22.5%). 32.1% access the web via mobile devices (WiFi hotspots and UMTS/3G).

Of the respondents, 97.7% are able to play audio files and 97.8% can play video files.

Regarding additional equipment, 88.7% stated they had computer speakers or used built-in speakers, 35.2% use a headset and 36.9% a webcam.

Internet use
------------

Of the respondents, 93.3% use the internet at least once a day and 78.4% use the internet several times a day. Only 0.5% of respondents said they used the internet once a week or less often. There were no significant differences between veterinarians and students, nor between the different age groups.

The main reasons for internet use (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}), both amongst the veterinary profession and the students, was "Communication" (in total: 94.6%, 90.8% of vets, 96.6% students) and "News and information" (77.9%/78.3%/77.6%). Otherwise students used the internet mainly for "Research for the university" (94.8%) and "Learning" (85.8%), while veterinarians primarily indicated "Professional" uses (88.1%) .

Social networks
---------------

Social networks (see Figure 1 [(Fig. 1)](#F1){ref-type="fig"}) like Facebook and StudiVZ/MeinVZ were used by 84.5% of all respondents, with significant differences between veterinary professionals (69.0%) and students (91.9%). Regular use (at least once per week) was reported by 64.8% (54.1% veterinarians, 82.0% students), 21.5% use social networks several times a day (11.8% veterinarians, 26.6% students). Of the 15.5% of respondents who reported no use of social networks, 1.3% (2.8% veterinarians, 0.5% students) stated they were not aware of social networks.

With 70.2% (42.9% veterinarians, 84.7% students) StudiVZ/MeinVZ is the most widely used social network, followed by Facebook with 36.8% (29.7% veterinarians, 40.5% students). Other social networks are less used.

Internet forums
---------------

Internet forums (see Figure 2 [(Fig. 2)](#F2){ref-type="fig"}) were used passively regularly by nearly half of all respondents (43.5%). Passive use refers to the plain consumption, in this case reading. A good third of them (16.6% of all respondents) also regularly post on internet forums, i.e. use forums actively. There were no significant differences between students and veterinarians. Use the most widely used internet forum among the respondents who use forums was <http://www.foren4vet.de> (60.4%). Other technical forums were used by 25.2%. Non-specialist forums (private use) are used by 27.1% and 12.4% use pet owner forums.

Blogs
-----

Regular active (at least once per week) blog use was significantly lower with (3.4%). Active blogging takes place almost exclusively in the private sphere (6.2%). Only 3.2% of respondents stated that they wrote veterinary blogs (1.6%), professional blogs (1.0%) or science blogs (0.6%). Blog use tended to be passive: private blogs (24.3%), veterinary blogs (13.7%), professional blogs (4.1%) and science blogs (7.6%). 8.6% of the respondents responded they were not familiar with blogs, 47.5% had never read a blog and 28.2% did so less often than once a week. Here too, no significant differences between students and veterinarians were found.

Wikis
-----

The difference was even more evident in the active and passive use of wikis such as Wikipedia (see Figure 3 [(Fig. 3)](#F3){ref-type="fig"} and 4 [(Fig. 4)](#F4){ref-type="fig"}). 52.5% indicated they regularly used wikis for research. In contrast, 1% said they regularly wrote or corrected contributions. No significant differences between veterinarians and students were found.

The most widely used wiki was Wikipedia (95.6%). The most widely used veterinary wikis were vetipedia (11.9%) and wikivet (8.2%). 2% of all respondents used other non-veterinary wikis apart from Wikipedia.

Instant messaging
-----------------

Of all respondents, 45% (24.5% veterinarians, 55.9% students) used instant messaging (IM) (see Figure 5 [(Fig. 5)](#F5){ref-type="fig"}) regularly (once per week or more often). In contrast, 26.8% (43.0% veterinarians, 18.3% students) never used IM and 11.5% (17.1% veterinarians, 8.3% students) did not know what IM was. Particularly noticeable was that amongst those using IM several times a day, the veterinary profession was less well represented (6%) than students (20.2%).

With 45.6% (36.8% veterinarians, 50.2% students), Skype was the most widely used messenger, followed by ICQ with 33.9% (14.8% veterinarians, 43.8% students) and Windows Live Messenger with 13.6% (7.8% veterinarians, 16.7% students). The chat tool of social networking sites that had a similar function were also queried. 12% (8.3% veterinarians, 13.9% students) of respondents reported using them. 32.9% (50.7% veterinarians, 23.7% students) of all respondents used no form of instant messaging.

Podcasts and video podcasts
---------------------------

Hardly any podcasts and video podcasts (see Table 2 [(Tab. 2)](#T2){ref-type="fig"}) are created actively (podcasts by 1.7% and video podcasts by 2.1% of all respondents). Here veterinarians are more active than students (3.7% veterinarians, 1.2% students).

Passive use is higher (15.5% audio podcasts, 20.2% video podcasts) and is approximately the same in both groups. Subject-specific (20.4%), news (18.3%) and entertainment podcasts (30.3%) were frequented.

The ratio for video podcasts is similar: subject-specific (30.0%), news (22.8%) and entertainment podcasts (40.4%). Regarding the use of podcasts and video podcasts, there are no significant differences between veterinarians and students.

Mobile phone use
----------------

Mobile phones are primarily used for making phone calls both by veterinarians and students alike (97.1%: 97.4% veterinarians, 96.9% students) and text messaging (91.8%: 85.2% veterinarians, 95.4% students). 43.3% (34.4% among veterinarians - Students 48.1%) used their mobile phones for taking pictures, 21% (14.5% veterinarians, 24.4% students) for listening to music while using the internet (6.7%: 7.7% veterinarians, 6.1% students) and writing and receiving emails (5%: 7.7% veterinarians, 3.5% students) was a less commonly used feature.

Discussion
==========

Finding a means of carrying out as comprehensive a survey as possible was needed which could reach all relevant target groups in order to be able to assess the equipment, internet speed and usage in the veterinary profession and amongst the students of veterinary medicine. This study chose an online survey because in terms of reliability and validity they compare well with traditional surveys \[[@R5]\], \[[@R47]\], \[[@R50]\]. Online questionnaires also have the advantage that the interviewer cannot exert any influence on the respondents and that the respondent remain anonymous, thus possibly eliciting more honest answers \[[@R58]\], \[[@R6]\].

The high number of participants in the survey included all occupational groups of veterinary medicine and provides useful results even if university staff and students were over-represented in comparison to the total veterinary profession \[[@R15]\]. The gender distribution of the sample was approximately equivalent to the distribution in the student body and amongst veterinarians \[[@R15]\].

Multiple participation in the survey is rather unlikely \[[@R9]\] but would not have led to any bias in the results \[[@R83]\].

The response rate for veterinarians and students of all universities, except for the University of Veterinary Medicine Hannover, could not be determined because it is unknown how many veterinarians and students were reached. This is one of the major problems with internet surveys \[[@R91]\]. Only the number of answered questionnaires can be counted, as click counters are also not good indicators \[[@R51]\]. In contrast, determining the response rate of students of the School of Veterinary Medicine Foundation was possible since they were contacted via the mailing lists for each semester, so each student received an invitation to the survey. The response rate among students of the School of Veterinary Medicine Hannover was comparable with the response rate of an online survey of students in Michigan in 2001 following the first invitation by email \[[@R20]\] although the students at the University of Veterinary Medicine Hannover received only one invitation via the semester mailing list. For written surveys, a response rate of 5 - 30% can be expected \[[@R58]\]. In general, a survey fatigue trend over the last decades can be observed \[[@R78]\].

PC hardware and internet use
----------------------------

The study paid special attention to hardware configuration in terms of audio and video because the School of Veterinary Medicine Hannover has plans to increase the use of podcasts, and videos. We found that almost all respondents were able to quickly download and play this type of media. The computer equipment in the veterinary field was therefore above the national average \[<https://www.destatis.de/DE/PresseService/Presse/Pressemitteilungen/2011/12/PD11_474_63931.html>\]. Rapid development in terms of computer equipment and internet access has been reported both in Germany \[[@R30]\], \[[@R31]\], \[[@R90]\] and abroad \[[@R2]\], \[[@R62]\], \[[@R84]\], \[[@R59]\].

PC and internet are an indispensable tool for the majority of students \[[@R44]\] and the web has become a part of medical education in many ways \[[@R45]\]. Nevertheless, the main motivations for using the internet identified in this study lie in the private sphere, even if a majority of respondents also use the internet for degree courses or professionally for research and learning. A survey of children and adolescents in Germany showed that their motivations are primarily communication (social networks, email and instant messaging), multimedia (video portals, music and video downloads), news and information (search engines, information pages and wikis) and research for school (working on the web with a computer at home and at school) \[[@R8]\], \[[@R7]\].

What points to a net generation in veterinary medicine?
-------------------------------------------------------

Instant messaging and social networks are used more and more frequently by students. This differential use of social networks was also described by Sandars and Schroter \[[@R77]\]. Roblyer et al. \[[@R73]\] see this as an opportunity for teaching in the future. Nationally, most users of social networks are in the 14-29 age group, followed by those aged 30-49 \[[@R8]\], \[[@R7]\], \[[@R90]\]. This corresponds exactly to the age groups of students and university staff. But social networks are currently still used mainly privately \[[@R66]\]. Another snapshot of social networks in higher education shows that they have not yet been used for teaching purposes but further studies are necessary to determine suitability for professional exchange and teaching \[[@R73]\]. Initial studies in this field have been initiated in veterinary medicine \[[@R3]\]. But this makes training for students and teachers in Web 2.0 indispensable \[[@R77]\], as these studies have shown (see below). In addition, universities should design codes of conduct for staff and students who often are members of social networks \[[@R53]\]. But there are also concerns about integrating teaching into social networks and networking of teachers and students such as negative remarks (flaming), private photos (bullying), data protection and so on \[[@R60]\]. It may be wise for some individuals to separate personal and professional accounts \[[@R88]\].

The differences in the use of instant messaging between the age groups under and over 30 found in this study have also been noticed elsewhere \[[@R32]\], \[[@R77]\], \[[@R8]\], \[[@R7]\]. This suggests that communication can be switched to IM and that appointments with students, for example, could be held online. International meetings, courses and CPD could be prepared, held and followed up via IM or virtual classrooms \[[@R55]\], \[[@R22]\] Students see instant messaging as a good addition to teaching for the future \[[@R74]\].

What points away from a net generation in veterinary medicine?
--------------------------------------------------------------

As described in detail by Schulmeister \[[@R79]\], the concept of a generation is hard to grasp and not clearly defined \[[@R18]\].

New studies assume that students do not learn differently than their predecessors \[[@R61]\]. However, the computer is a central tool for obtaining information \[[@R17]\].

The use of internet forums, blogs, wikis, podcasts and mobile phones does not differ to such an extent between the two groups studied here to claim more intensive use them by one of the two groups. The utilization rates of Web 2.0 media are high. Passive (consuming) use predominated, as opposed to active (producing) use. Sandars and Schroter \[[@R77]\] have already called for an increased use of Web 2.0 for medical students, something which should also be expanded and trained in veterinary medicine.

It is striking in the present study that podcasts (audio and video) are consumed primarily for entertainment but also for obtaining subject-specific information and news. Podcasts, blogs and wikis can used effectively to encourage learning and communication between doctors, students and patients \[[@R13]\]. Codes of conduct for the use of Web 2.0 tools are required, so that no unprofessional content is provided in connection with online teaching \[[@R16]\].

In order to ensure that student-generated content (cf "user generated content") is of sufficient academic rigour, methods must be developed to verify such content \[[@R39]\]. But the use of Web 2.0 must also be encouraged amongst the teaching staff, which will require further research into teaching \[[@R26]\].

With rapid growth of smart phones on the mobile phone market \[<http://de.statista.com/statistik/faktenbuch/376/a/technik-hardware-software/telekommunikation/smartphone-markt/>\], studying their potential uses in veterinary medicine seems appropriate. The terms "U-Learning" and "U-campus" have been mentioned in the literature recently to describe an ubiquitous learning style using smart phones, PDAs and Tablet PCs \[[@R82]\].

Conclusions
===========

Based on the collected data, it is not possible to prove the existence of a uniform "net generation" in veterinary medicine. For almost all respondents use of the web is natural irrespective of age differences. There are differences in the usage of social networks and instant messaging. Other Web 2.0 tools were used equally, with considerably more data being consumed than produced, more commonly in private than in professionally.

Students of veterinary medicine and veterinarians are comparable with other professional groups in terms of their usage.

It is therefore important to train both teachers and students (i.e. students, teaching staff and veterinarians) in the used of media and to illustrate both risks and opportunities. In addition, web policies regarding professional conduct on the web in general and especially on social networks should be created and further research carried out on this topic.

We see information and media competence as a key skill which enables evidence-based lifelong learning and thus as core competency for students and veterinarians.
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